The optical basicity of the BaBAl glasses varies with X in a way similar to that of the bin ary glasses as shown in Fig. 1 . It is apparent that the polarizability of oxygen atoms is gov erned solely by X, and the presence of Al2O3 causes little effect. Figures 2 (a) and (b) show the variation of the molar volume of the CaBAl and BaBAl glasses, respectively.
The present results agreed well with those of Naruse et al.4), which were indi cated by the filled marks. The V vs. X relation for each series of glasses can be represented as a first order approximation by two segments of line showing a bending. Since the bendings were found at almost same X in the CaBAl and BaBAl glasses, one may assume that both MO play an equivalent role3),8). Therefore, the two alkaline earth atoms Ca and Ba will be denoted later by M. is considered to originate from the same structural change that is indicated by the sudden decrease in EB of B1s at X=0.44. (a) the triclustered AlO4 units, (b) [AlO4]-units with M2+ ions as the charge compensator, (c) the six-coordinated AlO6 units. The structure model with triclustered AlO4 units of Lacy5) should be introduced to the glasses where the amount of network modifier oxides is insufficient for converting all of the Al atoms into the four-fold coordination state due to Eq. (1). The aluminosilicate and aluminogermanate glasses6),9) would be the case. For the aluminobo rate glasses, Fig. 5 has indicated the presence of a larger amount of the AlO6 units in the range X<0.35, contrary to the assumption introduced by Naruse et al4), that the Al atoms were all four-coordinated regardless to the composition and involved in the tricluster and AlB3O7. In addition, the analysis of the NB4-X relations in Fig. 6 has shown that relatively greater part of MO is partitioned to Al2O3. Hence the triclusters are not necessarily introduced to interpret the structure of the aluminoborate glasses. This means that Eq. (2) would describe the behavior of MO and that a part of the Al atoms become four-coordinated due to Eq. (1) and the rest remains six-coordinated in the glasses of smaller X. Moreover, due to Duffy and Ingram7b), the six-coordinated Al atoms with the non-bridging bonds Al-O-should have a larger contribution to the optical basicity of glass than those with the bridging bonds Al-O-B. On this basis, Fig. 1 suggests that the AlO6 units in the latter case are more probable. In the following, there fore, the constitutions of the aluminoborate glas ses will be discussed on the basis of the two principles3):
(a) MO is interacted with B2O3 by the fraction kB as in the binary system in the whole composi tion range, (b) MO of the fraction 1-kB is used for the formation of AlO4 due to Eq. (1) and the rest of the Al atoms remain six-coordinated.
Fraction of the AlO4 unit and anomaly at X=0.35
The maximum NB4 (NB4max) for each series of the glasses was obtained by applying the third power function approximation to the data reported by Bishop and Bray3). Both kB and NB4max are plotted in Fig. 7 as linear functions of the ratio Al2O3/(CaO+B2O3) (=z): kB=1-2.93Z (Z<0.34) (7a) NB4max=0.51-1.25Z (Z<0.41) (7b) It is indicated that in the range Z>0.34 (Al2O3 content>25.4mol%) no MO molecules take part in the formation of the BO4 units due to Eq. (2), and the BO4 units would never be formed in the range Z>0.41. Eqs. (7a) and (7b) would show that the BO4 units might be created due to Eq. In the three component diagram, Fig. 8 , the composition ranges given by inequality relations (8) and (10) (1) X=0.25 It has been shown that MO in the aluminobo rate glasses are consumed for the formation of the four-coordinated B and Al atoms but not for that of NBOs in the range X<0.34. The total amount of oxygen tetrahedra, N4T, is determined by the ratio of the modifier oxide to network forming oxide, N4T=MO/T2O3 (T=B+Al), just like in the binary borate system13) as prop osed by Bishop and Bray3). Thus one can regard them as the glasses in the pseudo-binary system MO-T2O3 and apply the results of previous dis cussions on the binary borates. At the composi tion of X=0.25, the fraction of the BO3 units connected with two BO4 and a BO3 units is max imum and adjoining of two BO4 units begins13 Such mode of connection found for the borate units is applicable to the BO3 and TO4 (T=B+ Al) present in the aluminoborate glasses. It causes a serious increase in the electron density of the bridging oxygens15), though not signifi cantly enough to affect EB of O1s core elec trons, because no non-bridging oxygens are formed yet. Then the variation of the optical basicity in Fig. 1 is understandable from the concept that an aluminoborate network is com posed of BO3+TO4 (T=B+Al), though Fig. 1  has superficially shown that the structure of the aluminoborate glasses is little affected by the Al2O3 content. Thus, the properties related to and sensitive to the oxygen polarizability such as the optical basicity, FWHM of the XPS should show a sudden change at X=0.25.
(2) X=0.40 The discussion in 4.2.2 has indicated the formation of NBOs by Eq. (3) in the range X>0.35. This conclusion is in accordance with the fact that the measured NB4 becomes lesser than NB4 predicted by Eq. (4). However, the difference between the two NB4, that is, the number of NBO grows large around X=0.4, and probably large enough to induce the de crease in EB of O1s electrons. On this basis, the anomaly found at X=0.4 is attributable to the formation of NBO to a significant extent. 
